Recombinant expression, isotope labeling, refolding, and purification of an antimicrobial peptide, piscidin.
An antimicrobial peptide, piscidin, was overexpressed as a fused form with the ubiquitin molecule in Escherichia coli, and the fusion protein was purified using immobilized metal affinity chromatography (IMAC). The peptide was released from its fusion partner by using yeast ubiquitin hydrolase (YUH), and subsequently purified by reverse phase chromatography. The expression and purification process of piscidin encountered several problems such as the lysis of the bacterial cell upon induction of the peptide production, the unwanted cleavage of the fusion protein inside the bacterial cell, and high tendency to aggregate in the aqueous environment. Such problems were alleviated by employing ubiquitin as a fusion partner for piscidin, growing the cells at a lower temperature, and changing the order of the purification steps. The yields of the fusion protein and the peptide were around 15 and 1.5 mg per liter of LB or minimal medium, respectively. The recombinant expression and purification of piscidin will enable its structural and dynamic studies using multidimensional NMR spectroscopy.